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MEGDEL syndrome
MEGDEL syndrome is an inherited disorder that affects multiple body systems. It is
named for several of its features: 3-methylglutaconic aciduria (MEG), deafness (D),
encephalopathy (E), and Leigh-like disease (L).

MEGDEL syndrome is characterized by abnormally high levels of an acid, called 3-
methylglutaconic acid, in the urine (3-methylglutaconic aciduria). MEGDEL syndrome
is one of a group of metabolic disorders that can be diagnosed by presence of this
feature. People with MEGDEL syndrome also have high urine levels of another acid
called 3-methylglutaric acid.

In infancy, individuals with MEGDEL syndrome develop hearing loss caused by
changes in the inner ear (sensorineural deafness); the hearing problems gradually
worsen over time.

Another feature of MEGDEL syndrome is brain dysfunction (encephalopathy). In
infancy, encephalopathy leads to difficulty feeding, an inability to grow and gain weight
at the expected rate (failure to thrive), and weak muscle tone (hypotonia). Infants with
MEGDEL syndrome later develop involuntary muscle tensing (dystonia) and muscle
stiffness (spasticity), which worsen over time. Because of these brain and muscle
problems, affected babies have delayed development of mental and movement abilities
(psychomotor delay), or they may lose skills they already developed. Individuals with
MEGDEL syndrome have intellectual disability and never learn to speak.

People with MEGDEL syndrome have changes in the brain that resemble those in
another condition called Leigh syndrome. These changes, which can be seen with
medical imaging, are referred to as Leigh-like disease.

Other features that occur commonly in MEGDEL syndrome include low blood sugar
(hypoglycemia) in affected newborns; liver problems (hepatopathy) in infancy, which
can be serious but improve by early childhood; and episodes of abnormally high
amounts of lactic acid in the blood (lactic acidosis).

The life expectancy of individuals with MEGDEL syndrome is unknown. Because of
the severe health problems caused by the disorder, some affected individuals do not
survive past infancy.

Frequency

MEGDEL syndrome is a rare disorder; its prevalence is unknown. At least 40 affected
individuals have been mentioned in the medical literature.



Genetic Changes

MEGDEL syndrome is caused by mutations in the SERAC1 gene. The function of
the protein produced from this gene is not completely understood, although research
suggests that it is involved in altering (remodeling) certain fats called phospholipids,
particularly a phospholipid known as phosphatidylglycerol. Another phospholipid
called cardiolipin is made from phosphatidylglycerol. Cardiolipin is a component of
the membrane that surrounds cellular structures called mitochondria, which convert
the energy from food into a form that cells can use, and is important for the proper
functioning of these structures.

SERAC1 gene mutations involved in MEGDEL syndrome lead to little or no SERAC1
protein function. As a result, phosphatidylglycerol remodeling is impaired, which
likely alters the composition of cardiolipin. Researchers speculate that the abnormal
cardiolipin affects mitochondrial function, reducing cellular energy production
and leading to the neurological and hearing problems characteristic of MEGDEL
syndrome. It is unclear how SERAC1 gene mutations lead to abnormal release of 3-
methylglutaconic acid in the urine, although it is thought to be related to mitochondrial
dysfunction.

Inheritance Pattern

This condition is inherited in an autosomal recessive pattern, which means both copies
of the gene in each cell have mutations. The parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene, but they typically do not
show signs and symptoms of the condition.

Other Names for This Condition

• 3-methylglutaconic aciduria type IV with sensorineural deafness, encephalopathy,
and Leigh-like syndrome

• 3-methylglutaconic aciduria with deafness, encephalopathy, and Leigh-like
syndrome

• MEGDHEL syndrome

• SERAC1 defect

Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: 3-methylglutaconic aciduria with deafness,
encephalopathy, and Leigh-like syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3553597/
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Other Diagnosis and Management Resources

• Baby's First Test: 3-Methylglutaconic Aciduria
http://www.babysfirsttest.org/newborn-screening/conditions/3-methylglutaconic-
aciduria

• GeneReview: MEGDEL Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK195853

General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

MedlinePlus

• Encyclopedia: Hypotonia
https://medlineplus.gov/ency/article/003298.htm

• Encyclopedia: Sensorineural Deafness
https://medlineplus.gov/ency/article/003291.htm

• Health Topic: Dystonia
https://medlineplus.gov/dystonia.html

• Health Topic: Genetic Brain Disorders
https://medlineplus.gov/geneticbraindisorders.html

• Health Topic: Lipid Metabolism Disorders
https://medlineplus.gov/lipidmetabolismdisorders.html

• Health Topic: Newborn Screening
https://medlineplus.gov/newbornscreening.html

Genetic and Rare Diseases Information Center

• MEGDEL syndrome
https://rarediseases.info.nih.gov/diseases/12963/megdel-syndrome
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Additional NIH Resources

• National Institute of Neurological Disorders and Stroke: Dystonias Fact Sheet
https://www.ninds.nih.gov/Disorders/All-Disorders/Dystonias-Information-Page

Educational Resources

• Centers for Disease Control and Prevention: Developmental Disabilities
https://www.cdc.gov/ncbddd/developmentaldisabilities/facts.html

• Centers for Disease Control and Prevention: Hearing Loss in Children
https://www.cdc.gov/ncbddd/hearingloss/

• Disease InfoSearch: 3-Methylglutaconic aciduria
http://www.diseaseinfosearch.org/3-Methylglutaconic+aciduria/7606

• MalaCards: megdel syndrome
http://www.malacards.org/card/megdel_syndrome

• National Institute of Neurological Disorders and Stroke: Encephalopathy
Information Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Encephalopathy-Information-
Page

• Orphanet: MEGDEL syndrome
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=352328

• Washington University, St. Louis: Neuromuscular Disease Center
http://neuromuscular.wustl.edu/mitosyn.html#serac1

Patient Support and Advocacy Resources

• Children Living with Inherited Metabolic Disorders (CLIMB)
http://www.climb.org.uk/

• The Arc: For People With Intellectual and Developmental Disabilities
http://www.thearc.org/

GeneReviews

• MEGDEL Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK195853

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28megdel+syndrome%5BTIAB%5D
%29+AND+english%5Bla%5D
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OMIM

• 3-METHYLGLUTACONIC ACIDURIA WITH DEAFNESS, ENCEPHALOPATHY,
AND LEIGH-LIKE SYNDROME
http://omim.org/entry/614739
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